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(57)Abstract: 

PROBLEM TO BE SOLVED: To match rotating centers 
with 3-degree of freedom to one point with rotating axes 
orthogonally crossed each other. 

SOLUTION: Universal joints UJ1 and UJ2 with 3-degree 
of freedom for performing the vertical swing operation 
D1 and lateral swing operation D2 based on a linear 
motion are connected to the upper right and left ends of 
a wrist part at the tip H1 of an arm. A universal joint 
U J3 with 2-degree of freedom for performing the 
twisting rotation D3 of the tip H1 of the arm is 
connected to the wrist part at the tip H1 of the arm 
used as the center of the 3-degree of freedom of a 
wrist. 
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i if** 1 1 m.mmtizm^ ^x.mm*) x xs 
mm o m{pzn%bit&?$ i a xism2 cd^-a— 

3&&m<V*'kb LT&90!fg£ff&;b-tt£Jf?3<7)xx 

a. 

MISS! 3 COJL - y ~\ 3 -f y h £11115 3 -fci. 

[ if** 3 ] Miejis o ttff mtc . mies? i 
i3j:t^*2<ou-rr^f-AX-^*R^ri*iKJSgiH-* 

mtmm o iwnc »j5s *r , Mies? i J: 2 u 

£ $ Mzffit h z t zft®. t~t& if** 2 tm<n 

[if**4] luiBigi^uxrr^f-j.x-^ji. 

£U<D^i&:/uy?^ 

Miem 1 1 n^mtt , 

«nES2<oyxTT^f-j.x-^«, 
flffB^cOxxA— frying -f yh*a«r&3*U SI2C0 
WtfcgS 2 -y ? b . 

msm 2 c?>* am $ n*: as 2 * -jmtt t , 

Miam 2<9*5'1»«£!IM6§tfS£2<0 ; e--:7 Srffii. 
•S i i: £ £ If** 3 IB»*)!§ff3gil. 

[If**5 ] m i w^^'iKtftfDWrtnsiici&oTRttfe 

mnm 2co*i?mtt<^m;mzf^xmibtiKLW, 2 co 
mm2<7)nmfluzmxzti. mm.2aymr?v~,? 

lz&i!r2iitem2<7)mmt$b$:ffiz.&Z bZmmbi-h 

1 if** 6 ] mmmmmt .^rvyy^it-Lxmi 
maw.. 

1 if** 7 ] mibx - j ^-*riv=j 3 >fyHi 

b $:#wib-r&n&m i~6 wrtup 1 mmomt 
mm. 



cif**8] mmmwuzm^x. tmvwm&xv 
mm 0 tm h m 1 a x x/m 2 co^-^-^/v 

[ n** 9 1 mil i&ica^v vc , iigag 0 i&^fc «t # 

filli 0 »^ h m 1 *s i XfW, 2 cr> J- x y n'— 9-^ 

HUiaH 1 C0XX/N-— >f;U>; 3 ^yh £tiGK3Il&3-£6ft 

lc7)»J-TTi/^-iX-^i:, 

MIS^20JL-yN-— 9-;U>?3 > h*W3mm%*kh& 

2C0V-TT7"}-2.x.—?b. 

WSaSl. ^2*>J:l/^3c7)JL-yN'— 9vi^'3^ yh^ 

^ ^(c MIEm 1 *5 J: tfJK 2 co U - T T 9 & * x- ^ £ H 

BuieBI^^n >y 9 ttWi-hlxft-fu v9b, 

m^mcom o izm^m%m&x'imimzfu -y ^ 

luie^}#7"a -y ^ C]R K) mit>tiK®fc*- 9 b . 

mimm^-fcommxzmiimimiziKx. t-t&mb * 
c if** i o ] msmmm >y?it. mm 3 co xx 

^'-Hf;W^ 3 >fy h*t«nEHjatt<o«ilSLh(cfl[a^-4 i 
|t|iB^7 , o-y^^lI^$^TV^|, < rk^^NtJ: 
-T Si* ** 9IStt<0tlf^lB. 

[000 1] 

#C a^r-y hyN>-h*^vx A e^-^^f tzmmLX 

nm^cox-hh. 
[0002 3 

[^*<7)J5ffil t^OX^fflD^-y bX'te. mtif. ft 

- 2 8 5 8 7 4^-&miz§mzixx^h£ 0 IZ. 

Mmztix^&xoiz. mmzm^&zbiz**)^ ija 

«fWS5«0 3|ft Sri ^T3cH$^ t <^)t, fco fe. 
[0003] 

tfMB**»»LJ:afc^*i!IUH] t^L^4>. 
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ittzt £ , 3 i AJ£0>D9K'f»b& 1 gc$-£4 £ fc 
[0005] 

l£J:t/3S20D:x-A— tfvl^'g'f Vhi:. 3gi^ 
LT& 0 0K*fir **>-*«JS 3 co J. - J \'— 9vpy 

KttSriEc^-fr^ i * . 3 g iJgcO0lK4"i:>Sr 1 &\,z- 

§ -£ h z t arc # . nfiftis 4 3 h a: * n o 

[00061 4^. M^2iEttOi^§SBi=J:*itf , 

buIB^3<7)J-— A— -f^yg-O-hSrlHllK^-ti:^ 
.1:0. »l«*«Mlft-r*ii:*<, JRl*U:0 f SS2tf>JL 

Sifctf-TIBiiSrO. SSftiiit^n^^hftSrias 
[ 0 0 0 7 3 ifc, It^3IB«OH^§6»cJ:*tfj\ 

hui mm o iwk: wiBs -a-T , msm 1 ±5 «t txm 2 <o u 

imm\wmb*%h\,zmthzb*mmb~$-h. zk 
infills o iwe* § i t . if w^nst^Jis- 

[ o o o 8 ] ttc. msm4 Emntmmwiz xtm , 
Mie^iourr^^-ii-^ti, MfEm?w-xA- 

t . ffiress i <o* i^fcwv&fcsfutss 1 <Q*i?mt 

zftLxm-szti. m2<v*i;mti i ®t>titz$82<7)®m 
b zm*. h z b zmmb -r h . 



[0009] CftfcfcO. EWE*-*«:ffiVvr, «9S9 
B^rJWN-^ hftt>itXffinxhftSrll§^i:^*T'# 

4^. mrnm5sd.m<7MfmmizM£. mi*>* 
^'gi5Wow*(6i^^TiS(t^^mi courts «r 
iE»i<^Rrt«fc:#A§^ mmmico&myv-yriz 
te&ztLtim i «sse»k . Huiem 2 niiSffitvwfr 
miz%t^xmit>titim2<7)mftmb. mt^2^n 
mizwxzti. mm2co&my'uv?iz&-&ztitz'm 

2<r>mm®b?:ffitZ>ZbZmLb't&. 

[0010] ztiizx 0 . * t J%mbr>m*-&*>it*M 
myu-y7<v\si&zffi±Lx. m.WMMofrz&m'/v 

■y 7 IZ'ttteith Z b WX'% . ^ 1 *> £t/m 2CD3--J* 
-VlVita -( yhCD&M.mib^m&^<ff^:oZb^X 

b*mib-t&. 

[0011] ztuzx 0 . §§S*#*rti*fc:Srt-ft*£ 

rn y ^ * j# ^ Mzmw.mm mt&zbfi**imb%&. 
ttz. mti%7Mm<o&miWizj:titt^ HtrfB^-^*- 
t^yj^yMi mmm^tiK WS^^LT+^ 

— a -f y h <F>ffif8.£ffimt-f hZb ifiX'% h . 
[0012]**:. H*«8iattc7)S^S^J;tL{f . 

^^-frSH 1 *3 J:tXH 2 cojl-vn'— *)-)V : J a^yhb. 
2&&mcO'$>bbLX&V®mZ'tT%:*y-£2>m3e>3-- 

><.-*)r)Vi? ajyhb. m§zm i Jo xxsm 2 coj-—^- 
*ffithzb*mwLb^-h* ztuzx'o. ttonwEsW 

i6<7)««^ ttS 0 «fc l*!SH8 0 IMP*«ff =ar*>ii&ai5 
ffitffiBf ««6«3&*S:<*4i fc*»4>. xyrt? bft^ 
Hiifcs^^Tfigk^Skfctfc:. $<Jfflit#Mft-r-l)Ck 

[0013] &tz. mm 9 am0)mftmwiz£tiix, 

%*>M&W, 1 it^H 2 cojl-vn*—- 97^' a^fybt, 
2Si^O4"DkL-C^0lIIiK^ff : 5r^-l±-S.^3OJL- 

/<— <r)V*s 3-iyhb. itriB^ 1 cojl—^—^ju-j a -f 

3<9<9i-A--97l^ g >r yh^WtBUieigltJckt/ 
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ttcOB 0 fe:ilWS^rffi=fl:«a8-CtKnESft^n -y 7 fH" 
[00 14] ClittJ: 9, ^lt5iT/^2<OJLX7N*— 

iz'tt ozt tmmt . a £ , it^Ji i o im<m 
ammz£ti\$. mm%y^'v9\t, buis^3ox- 

[0015] Ztllzk D , & 0 EBfeWr^tiSaffi 
ML^CfcUtt, XYZfftc7)Il]0^ffi«^[6l 
[00 16] 

S. HK4, ^^SflHifiJgJBfcrffiSn^yhAy 

[0017101, 2£i>vvc, 3@*^J.-ys;— tfvP 
y'HVhUJh U J 2#*3^fcH lco¥M^±^P& 
SC-etlf^JtlS fcfcfct, 2 S iJKx-yN'-- 9- 

^Wmzfe^ZtlT^Z. ZZX\ 3gijJg-X-A— 
^y'a^yhUJl, UJ2I1 2 g&Jgx-A— 9vP 

^ 3 -fyNuj3 <dj££m® *) nmmmzm^x , 

*5feH 1 DttBS 0 SW£D 1 J; lX«Hi *) tftf^D 2 £fr=Sr 

-0-hUJ3(4, #«tf53a*K«)4»H>fc LT¥5tHl 

[0018] — Jr, <-X«B 1±C(4, SSBSBT 1 , 
Tl" .T2.T2" aWftltMl, «5lie»Tl. T 
1' , T2, T2' fc(4, ^T'jy/BLl, BL 
1' , BL2, B L 2 ' J^fl-efcJJtft^fVC^*. * 

1 , B L 1 ' X^&ii&IXh ct a JC, *^'N 1 

ikfcfct. 5lggPT2, T2' <5oratwii. KT'Jy/ 

BL2. B L 2 ' TSdfSft Sidle, *5/N2*«SBR 

[0019] § £>(C, S5BSBT 1, Tl' c7)f^(c(4, & 
KjT'o 7 ?MB1 *«Rfti5>fL& J: i: Uc, ggjSffiT 2 , 
T2* <0H(C(4, #»yO'y?MB2#f£lt^flT^ 



-IdT', ##|7'07?MB1. MB2C:(4, 
Nl. N2«*s;Ui(citJ6Ufc*5^feWftft3ft., 

W}7v-;7MB 1 , MB 2(4, #f|yD 7 ?MB 1 , 
M B 2 <7)^- i^'Mi: *^'N 1 , N 2 co^lhb fim&-£ 0 
4d(C, *yNl, N2(c4oT*:fl-m*MvtlA 

[0020] &&Wa y ? M B 1 , MB2C 

{4, »EI0jhft<fcW»tt4)*i4kk«»fc, ^-xMBi 
(c(4, #?#iS?'n-y;7MBl, MB2^#M(:?&o 
T^rtiZl. Z2AW§fl, #E]»yit£>ffl(4, 
IZ1, Z2(C-£ft-mi?A£ftT<A-g>. 113(4, 
Bjom l Sffii®:«So#7 b;<> Ylz&V&T&Mzf 

[002 1] H3(C*5VVC, »/O^MB 
l«50T^(4IlI , 9ih*t)WS J#*iS(t£>fl, I^BOihft 
M S J (4<T u y ?'B L 3 LTSgl*I«Z 1 (c« IX 
V^. ^LT, #fl707?MBl, MB2C(i 2 
eiJgj.-y\'-Hf;U^3-f>-hU J 1 ' , U J 2 ' 
#I-fixl5(t^ix, #2 giJgxxyN'— a ^ y y u 
Jl' , U J 2 ' (4, n^f^/'n-yKRDL R 
D2 5:^lt3giIa^A'- t/^'a^hU J 1 , 

u j 2 £ fmians § ^ s . 

[0022] tfc. <-XfiB 1 ±IZ&\,^X , 
T 1 , T2 0f^(C(4 ; £-^M 1 , M2^'-efL-?-'^ft 
L>iX. #t-^ML M2(4, *77 l jyy'CPL C 
P2i^LWNl, N2(=-eixm^$ilTV^ 
S. ^-^«B10lWfcUit-^M3*<R(t 
^-^M30@lE«iJM(4, SSIDI^U 
2 g iJ^JL - y ^ ~*T)\s y 3 ^yhUJ3 (CtiM$ ixT V ^ 

[0023] <J:(c, 11 1 , 2<oo,f.y hv\'>- Ycrmmz 
r>\xxmt+h. ¥*Hl«IiOifD 1 SrS-ii:** 
t-^Ml, M2S-|S|*(6i(c|HlSK§ii:l>ii:(Cct 

0, ^y'Nl, N 2 SrPWifi] "TSfc, * 
fl/n77MBl, MB2^y'N 1 , N2(C^o"C 
R— *"|fiI(ClSI8aHft L , 3»7"o <y ^ M B 1 , M B 2 
cola]— #fll«0iiDitemj£4b& t 3 *^f - -fV/o >y H RD 

1 , RD2^U3g iJgi-y>'— 971^' Hyhu 
J 1 , U J 2\,z*ix?ix&>Lb1xh. 

[00 24] d-C, 3&&m3--J<— tJ^^a^Ob 
U J 1 , U J 2(4, 3^cH 1 <7)^«gp^±t^(;-ett 

VhUJ3^'3 a*JK^)4"^'k L"C#5feH 1 c0#«g|5(c 
m^ZtlX\^&tltb, 3g*JgxxyN'— ^ya^fyh 
UJ1, UJ2(4, 2a&JgiXA— ^y'HyhU 
J3O7KTWJS<7)[110SrIlIlKL, #^feH lOjgfl'yKJ 
# (D l ) ^tT=5r^-ti:S i *>-C'# 5 . 
[0 0 25] #5feH l<7)«|jSD»)^D 2^$-ttl» 

t-^Ml, M 2 Sri3tt-fJf)(;[IISS§^-|, Z t C 4 
0, *i^Nl, N2ZWjmz\s\m2it2>. T&b.g- 
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#17D7?MB1. MB2A^yNl, N2{:ffiot 
mjmizmWMML. =§-^ib:/D-y?MBl, MB2« 
&1jlftcDWi&jEMf$.-ft-t) { ^*77-< FRD 1 . 

RD 2 Srtf-LT 3 aftSa-A'-t;Pi; a^yMJ J 
1. UJ2Wilfiiei^. 
[0026] i ^ T\ 3Biga-A'-t;l,y' 3 y h 
U J 1 . U J 2(4. ^SfcH 1 *>#M9W>Jfc£*«KC**l 
-WUS-S-Sft.*. i: i: t» fc. 2 g £^-^—9-/1^ 9 ^ 
y h U J 3#3 g *£?)tH>i: LT#5feH 1 CD^mSU^ 

UJi. UJ2t4, 2|ftgazA-t^y' 3 ^yhu 

JS^SiMJHOigOfcllMEU ¥*Hl^fltfiO» 
#(D2) Z'fttctth Z t & . 
[0027]:c:t, *y'Nl, N2«0HI|gMi!)Sr^i!j 

7-o-y^MBi. MB2<7)mmmiz$mt&m&^ m 

tiS. W0 7?MB lfcrBOikifrttS J 1 £Rft, 
lgrt»Z 1 t^oT^iftyo 7?MB 1 £HE<£fcteJ: 

b i, m b 2 j&qgiw* c: t £B&jtrs - 1 #-c# & . 

¥3fcHl*)i*DIIWRD 3 *-*M 
3$r(I]K£-ti-|>,r fcfci 9. ^6— 3 cOEIteSttJ M<D 
HI *) Hz 2 g tgi^W;^ a 4 y MJ J 3 * EHES 

[ 0 0 2 8 ] -TS t . 2IMa-A'-t^y' 3 V h 
U J 3 <*>EHEfc# oT, ^Hl jWsMEM J MOB 0 
HME L , *5fcH 1 <7)& *) HWgD 3 ZffhTth Z i: 

-tfVL-v 3 y MJ J 1 , U J 2fc«kf f 2@Efcl^3-— 
t^y'a^yhUJl' . U J 2 ' Sr^LT, fi/D 

^O0iD3CffoT, 3g4gaaA-f;i,y g ^y 
hUJl, UJ2*«EHK«iJM<O|Hl0^nja±S:»»rr 
&*§£-£i>VVCt, -(^DyHRDh RD 

2 £?o.x 3S4Si-A"-t;ky 3 >fyhU 
J 1 , U J2*ttH10m*)®i&D3lzmMZlt&Z 

[00293 Z^Xdlz^ 3g£j£j--A— Wis a 4 
yhUJl. U J 2l3j:yf2g4ga^N'-^y 3 -( 

yhU J3£*ttffl£Rtt&«Ifc(CJ:'5\ 3flK>|SI1Ett 
jh s js, JM£ffl3£$-£fcii, 3 Sternum* 
>b%imz— ZbWX'ZZ. Z<r)fztb. ^—9 

mi-m3 nm&cwmmmz'fs* o mrc. 3 

X, 3 = d + hXs i n<9 Y - 1 Xs 
Y A3 = lXcos^ x Xcos<9 z 
-(hxcos^y+lxsi 

Z fl3 = lxcos^xsin^, 



[ 0 0 3 0 ] 3 g4ga-A'-^-/ 3 ^fybU 

Jl. U J 2HXX/2B^mJ-~^— ^ya-fyfU 
Jl' , U J 2 ' , UJ3fctttt*aft*^*R{t, M 

0. 3g£U£^--A— tfA-y'g^ yhu J 1 . UJ2fc 
itX2ai^J-— A-ty|,y 3 ^ yhU J 1 ' , UJ 

2 ' . U J 3 fSf^-fk-T 4 Z k #T'# 6 . H4 
(4 , 1 £Sti&JB£ft I. n y h y n' y H t,z& If 

WX'fo&« 

[003 1 ] H4fc*5l>t> #ttSSMyNJl . N 
J 1 ' . N J2, N J 2 ' £f4, J Rl, JR 

2SrS»tjh«>4fe«>WSIlDS 1 . DS2, DS1' . 

d s 2 ' timf t>tix . -e lx , #w^s 

tt*y'N Jl, N J 1 ' . NJ2 S N J 2 ' (4. 
ftJRK JR2£:frLT+ ; * : a5ttJBfciat2 s £ix 

£*lfcj:>5\ #i™*yNJh NJ1' . N 
J2. N J 2 ' £-H$^tt J B Kfc tjht!tHfX\ tt§ 
MJR1. JR2#*¥«iJS*iJ:tffiiai*JH*>|g 

y'a^fyhUJl, U J 2t5j;tA'2giJgi->'s;— 9"^ 
yg-fyhUJl' , U J 2 ' . UJ3«flHRiI*ft 

[0032]H5 (a) (4. *5|B^-|ISfe^JSt=^S 

i^-tm. M5 (b) (4. xfftoHIOWlIIK^ffiSS: 

H5tjo^T. Ottffijft(0. 0. 
0) . C(4H1^2@^J-->'^— f/W^'a-f >-hU J 

3 «0&4"lX A{4 3 § iJgjL- y n'— 3 y h u 
J 1 04>'l> . B U 3 g 4«i^ a y h U J 

2 gSS^-— f IVV a >f y h U J 3 <730lK4M>i: 3 
S 4Kjl-A— g-fyhUJK U J 2 «04>^i: 
<0z;fr|6jo8E8ft H4 2gAJgj-^N'— 9-;Pi/ 3 -f>-h 
U J 3 ^ElSScf't^ 3 g iftjLrLy?— 9-^ 3 >fyhU 
Jl, U J 2<75*'frfc<Oy3j|6l?58ggf. A' (ixfftEIO 
CAjftt^,tfttl!!M6S*fc^i(©) , A' ' tiytt® 
OteA" ^§r^v^t@SK$-tir^ (©) % A' ' ' (4 



[0033] ZZX\ C&COmW ( X c , Y c , Z c ) 
= (d, 0, 0 ) T'S>S. A 8 ^S« (X»3. 

- Z A3 ) {4. 

i n^Xc o s 6 H •••(!) 



ne z xsine,) Xsin5, 



(2) 
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+ (hxcos# Y +lXsin<9 z Xsin<9 Y ) X c o s <9 X 

t%Z>. it. 
[0034]^, B 3 &<VJm (X B3 . Y B3 . Z B3 ) 

X B3 = d + h X s i n<9 Y + 1 X s i n<9 z X c o s <9 Y • ■ • 

Y B3 = - 1 Xcos^,Xcos^ 

- (hXcos5 r lXsin^Xsine,) Xsini?, 

Z B3 = -lXcos<9 z Xs i n<9 x 

+ (hXcos# y -lXsin# z Xsin<9 Y ) Xc os 0 K 



(3) 



(4) 



(5) 



(6) 



[0 0 35] ZZX\ ^M<r>&*)\m*Mmz®L. # 



f^2SiSi:Uc^ # X = 0£H< 

) it. 



X A3 = d + hXs i n<9 Y - 1 Xsin6> z Xcos6> Y 
Y A3 = 1 Xc o sa z 

Z A3 = h Xc o s <9 Y + 1 X s i nO z X s i n <9„ 

[0 0 36] B 3 ^COffi^ (X B3% Y B3 . Z B3 ) 

X B3 = d + h Xs i n <9 Y + 1 x s i n <9 Z X c os0, 
Y B3 =- 1 X c o s 6 Z 

Z B3 = hXcos<9 Y — lXs i n <9 Z X s i n # Y 
[ 0 0 3 7 ] 06(4, *^B<?)-SQeB»lfc:fiR&n^«y 

s**-tH-c*&. 06tc*iv^» oim& (o.o, 

0) „ C(4l3lc0 2g*JgJL-yN*— H?vi^ 3 -r yhUJ 
3cO0te^ll\ A(43 gASi-ys;— tfyp^'g -f ybu 
J 1 tf)4"ik B(4 3 ligaz;'?- *r)Vi? g -f > h U J 
2 <?xtix«||II9<Olin6ft, « Y tty 0^)0 

fcft. <? z ttz*llll90|5M6ft. dliOCHSElSt hti 
2a*«3L^<— ^yg^fyNU J 3<0@fc^l>i: 3 
aiSjL-y-?— ^y 3 >f ybV J 1, UJ2<7)4M>h 

d 0 =/" <d 2 + < 1 — 1 o ) z+ (h-h 0 ) 2 ) 
Hot, 

d„ 2 = d 2 + ( 1 " 1 0 ) 2+ (h-h 0 ) 2 



(1' ) 
(2' ) 

(3' ) 



■ ■ ■ (4' ) 
. . . (5 ' ) 

■ ■ ■ (6' ) 

U J 3tf)0!|g4> ifrfc 3 i iJgJL-yN*-- 3 ^yhU 

JL U J 2<9>fi&fc«9y3nfa<7)rett, d 0 |±ri*?-T- 
^y/D7KRDl, RD2cO«£. h 0 iif05O*>£> 
(^iT'D^MB 1 , MBCOz^momM. 1 o<£Jll 
^0^#S/n7?MBl, MB<Oy*|6l<orat. 

AtitxmmizAAz &ztammz-£tz&. A z ity 
mmizA^z evtzimmzttti. a 3 {4zwhio 

£ <9 x W EMS § . B 2 itymm Y )izB 1 ^& Y tz 
i?tmZtt&. B 8 ttzttEI9fcB 2 j££0 z jWliniK 
£-££j£u S fl . S B t4##ijjyn 7?MB1 S MB2W 

[0038] 

• • • (7) 
• - (8) 



(X fl3 -S A ) 2+ (Y A3 



1„) 2 + (Z A3 -h 0 ) 2 = d c 



S A = X fl3 -^ (d 0 2- ( Y A3 — 1 q ) 2 — (Z A3 -h 0 ) 2) 
(X B3 -S B ) 2 + ( Y B3 — 1 q ) 2 + (Z B3 -h 0 ) 2 = d 0 2 
S B = X B3 -^ (d 0 2 - ( Y B3 — 1 q ) 2 — (Z B3 -h 0 ) 2 ) 



(9) 



(10) 



(11) 



(12) 



btah* 

[00 39] CKOfftJIL x, y, X«i@ <9<7)ttH 1 <7) 

mmidi. &i , e z rfZix?ix5-tt>ti&b. (l) 

- (6) SC^t, A a &0)Sm (X A3 , Y fl3 , 

z fl3 ) axr/BsAcomm (x B3 , y b3 , z B3 ) £n-3t 
u .m^ffis- do, (12) sc-eti-enftA 

■t&ZblzX*). MST'o.y^MBl, MB2«O^0 
ELMS,, S B Sr3WJ-r6ifc*«T , *4. C^ft, 51 

[ 0 0 4 0 ] 127(5. *fMB<OS52SUBBJB(cffiS Diff 
•y HA^K««*«**jj*-*ifHflHL H8(4, *fHB<o 
S2HWSt^5n,K7 h^y K^«*»lR£jjrrW 

4>hUJ 11, UJ 1 2(4, 2i**-CA^. H7, 
8 fcfc V vc , 2 a iJKJL- ;\'— tfvt/i; a^f yMJ J 1 

1 , U J 1 2*^fcH 1 1 <o^tm<7)±ttmz*ti? 
M£'&t$ti& bbhlz. 2 g SjK^-^n'-^^* g -f y 

h u j i 3 #2 g **<o^k lt^h 1 1 o^iras 

*VC^&. .IdT', 2giJK^--^'— Wis a 
-O-hUJll, UJ12J4, 2&fk)£3--rt— tA-i"' 
3 >f y h U J 1 3 «D£jfi«i0 0 onnt(:^v>t , 

fftHl lOfSBSDIWDl lfciZ/filliOWl^D 1 2 

[0041] ^-x«b 1 1 ±(c(4, seeaiT 1 

1, tii' , T12, Ti2' *<Rft6*u 
tii,tii',ti2,ti2' t(i, *vry 

BL11, BL1 1' , BL12, BL12' tf*tl? 

#4wt4>*vc^&. zlx. m.m®T\ 1, tii* 

ISfctt. ^TUV^BLl 1 , BL1 1 ' X-im^tlZ 
4d(C, ^yNl lj&gsift§ii4i:fctfc:, g§e»T 1 

2 , T 1 2 ' 0DH(C(4, <T U >-^'B L 1 2 , B L 1 

2 ' -C£»$*lS iot, ^y'N12 tfmWLZtlX V% 

[0042] $ 3§B»T 11, Til' tf0^(C 
(4, fl/o 7 ?MBl ltfBytWlSfcfcifc. 
35T1 2, Tl 2' cOHfc(4, f»yn 7 ?MB 1 2# 
t£(t^*rO->-i>„ -I^T, #g*-/D7?MBl 1, M 
B 1 2 £(4, *S^N 1 1 , N 1 2<D^\hizM^Ltc^ 
im&jmiStL. &&®7v>y?MB 1 1 , MB 1 2 
(4, &&m~fu 7?MB 1 1, MB1 2 0>*imt 
Nil, N 1 2co^J\hbi3m^o 4 ?C ^y'N 1 
1, N 1 2iz£^XZtl?timfrtlX^&. 
[0 04 3] tti. &&m7V"/7MB 11, MB 1 2 
(C(4, £E19±*>«fe^(tfc*l*i:i: t>(C, <-X^B 
1 lfcti, #fi7D 7 ;MBl 1 , MB 1 2«fiJ 
faK&oTSgrtSlZ 1 1 , Z 1 2sWBflR$*L, 4Hg9.iL 
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a6W(4, §g|*J;r§Z 1 1 , Z 1 2lzZtl?tlWA£tlX^ 
h» *LT, &&m7uv?MB 1 1 , MB 1 2(C(4, 
2|iga^'-t;L,y'g^yhUJll' , UJ1 
2' jWl-WlfWt£*U *2S4*i^'!-Ws 
'fyhUJll' , UJ12' (4, 3*7^4 >^o-y 
KRD11, RD12^U2 g^^-A— tfvUi/ 
3-OhUJll, UJ1 2C-etL-filjSM$ilT^ 

[0 044] 4fc. <-XtBl 1±(C*>WC, «SHS 
gPT 1 1 , T 1 2c7)f^(C(4 ; e-^M 1 1 , M 1 2#-e 
ixmiS(t^il, #^-?M 1 1 , M 1 2(4, #<y7V 
yyCPl 1 , CP 1 2&ftLX* , JN 11, N12K 
*ti*tvmm%tix^&. $£>(c, <-^IBi icof£ 
2f(c(4, SEftT'o ??SB fctfi^&tffctfw'OIHiaJUjWB 
DaaJUfOPHH^gfffflUKl. UK2(C(4, * 
^±»S5S l~S4#s£(t£*lTV^. 
[0045] Sfif^n 7^S B(4, <-Xffi.B 1 
1 &H^I> fcizr'e. Sf/n7?S BcOEJlK'f 

•?>„ -IdT, £#yn-y?SBcDW(ffl(;:f4, <-x^B 
1 ltf0ffi#*|5UK 1 , UK2£tt-£Sfcy><-9«TN 1 , 
TN2* lE lft(t<5>il*fcfct>fc:. ffllTNl, TN2(Cf» 
^'jh46gPSl' , S2' jWftttfeiiTV^. *LT, < 
-X«B 1 lC0ffi#g[iUK 1 , UK2SrffiBTN 1 , TN 

2izmttz*mx\ mz.&. *^±a»s i , s i • 

J;t/^^'ih^g|5S2, S2' Sr-€-it-Pii*^jfcy>i-4i 

[0046] $4>(C, Sj#yn-y^SB|*l(3(4 ; e-^M 
1 3#f&(t£ix, WM1 3c0H]teW(C(4#mHG2 
jWe^-S ti&bbi>ltZ. MStHJlcBXO f*»t 4>ix^llS 
*KJtli, ftmHG2tui^a4o(C, tfHGl 
jWROW'siiTV^. <^(C H7, 8cr>atf>y hA> 

1 t-^Ml 1 , Ml 2S:|Sl^'[t](clHl 

-li: £4 0, *yNll. Nl 2 2: 111*1*1 (C HI 

[0 04 7 ] -TSt, #^ttl7'O y^MB 1 1 , MB 1 
2*>'^^N 1 1 , N 1 2C»oT|3I— *-|ftKctt»5Btt 
t, &®Myv-v7MB 1 1 , MB 1 20I1I— ^Tl6]<7)it 
aaHBJR^a^f - -f >-^a 7 KRD 1 1 , RD12 
&-ftLX2 @4Ka-A'-t;Py 3 >f ^MJJ 1 1 , U 
J 1 2(c<Hv«ifis;i«i*. -I <IT, 2S4IJ--A' 
-t/l-ya'fyhUJ 1 1, UJ 1 2(4, fftHl 1(7) 
#M»0±te&fl8fe:-t<t-pn*S-& § tih b b t £ , 2 S 
Etugi-A— 3^>hUJ13#2e iJgcT)^'^ 

h lt^h 1 lco^mmzm^tix^htmb. 2g 

iga-A'-^y'g^ybUJ 1 1, UJ12(4, 2 



EOfcEBEU #5tHl lcoffl&*)®ft (Dl l ) Srfr 

coo48] ttz. ¥5tHi lcommvmftD 1 2£§ 

Mil, M 1 2 fcJStJjffltHWES-lirl. 
-TiitCiO, *y'Nl 1, Nl 2£j£fr|6HC®!|g;S-tf: 
•S. -t&i:, #fSyo7?MB 11, MB 1 2#*v 
Nil, N 1 2 T>£2r®Kittll3»jL, 

D7?MB11, MB12 COSW^IOttiaStft^^'n 
^T^y^xj^y h'RD 11, RD 1 2Sr^-t-C2@i 

Jgj--A— tfvui-' g-fyhUJii, UJ12 t;^n-e' 

10049];;?, 2 g&jgjL- 971^* a -i V Y 
U J 1 1 , U J 1 211 ¥^5fcH 1 1 <D#Mgff<0±:£:&5§ 
IZZtlZtrJ&'&ZIXhtbhlZ. 2gE*JJ^--A— V-fr 
yg'fyhUJl 3#2@tijJg<7)tN>fc LT^H 1 1 
^)¥^«S-&$ixTV^/cft, 2 gE&J£j--A— ^ 
i^'g-O-hUJll, UJ12I1 2g*JS^ys;— 9- 
iWJbA >h\J J 1 3<7)gii:(fiJHc9®9£®isL, ¥ 
SfcHl lc?)#|«0iJj^ (Dl 2) ^tf=S:^-^-S»;t^-e 

[ o o 5 o 3 ttz. **jn 1 1 , n 1 2<7)®mmm : £& 
t/D7?MB ii, mb 1 2cr>w&mmt l z$mthtg> 

mtlX, il/n 7 ?MBl l£®9it*>WS J 1 
l£t£tf, §Sl*tiSZl lt^oT^lJ7'n-y^MB 1 1 
f ^^<>li:^j:0, *y'Nl 1 ?)®3g^o£>ftT, ^» 
/□•^MBll *-m<K-r^» <T £ ^Rfrit^S ; i: 

¥5feH 1 1O036D1 3^^=5:3^, 
?M1 3£®3g£-£T, #^HG2£®3S£-lt£„ 

[0051] -r&t, *mHG2oniSK^^#mHGi 

WSfcO, **HGl{ill^ftK JlzmfeZtlX^&tl 

#mHG2(i^HGl^A,R#ffl^(tT, 
HGlcoE^fcM&U JWSIM J ^ftc^Bfc£#; 

E5£§ ft, 3d^"n 7^SB (iH^WK J ic#f LT mm 
^mtZixX^&t fcfcfc. WMl 3(^07 
^SB^H^SflTV^. 
[00 52] ico^m, *HiHG2#®lrr-g>J:, 
HGUHgiK JtH^^iX-CV^O-C, ffHG2 
^'«^HG10Rjg^oT«K«)[lIlgL, 3ift7TD>y7 
S BJSj;tPe-;?M 1 3#— fl^&oTISJgWK JO® 

H^^ixTV^^-X^B 1 1#, »/Q7?SBO 

SfcH 1 1 ^'H^fUiK J co® 0 £®tef & . 
[00 53] ;;T', <-X^B 1 l(i, ^3cojl-vn' 

— yrjwj 3 -o- h u j 1 3 ^sij&ttK j <r>mm±.iz®m 

•f&Xolz. 3$f7u-y7SBI l Z®fei$tl&Zbtf1if£ 
L<, ;it^J;0, #WO®^«^M^L^-^t 
fcWCk, XYZfftO®0Of£SO^^®iE$-fr^; 

.1.1?, ^-XIBI lSr^yn-y^S 
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B izfflfc L tl&lz , 3? 3 Ojl^n'— •f/Uv'' 3 y h U J 
1 3 #E5£ttK J c7)$ft^±t{4g-r^, j; 3 IZ^htzfr 
fc, ^Ulf, fflTNl, TN25rSfirn 7 ?SBt:l 
ifXM *)ttli& X o LX t X V*. 
[00 54] ZtllzX*). <-XlB 1 lc7)@ffgpUK 
1, UK2 2rfflTNl, TN2lzMit$>t3fX\ 

jl- Viva 3 ^ > h u j 1 3 ^'H^fflK j <r>mm±. 
tes-r-g. x o jc. ^--xisb 1 1 £3d$yo 7 ;sb 

£E]^l>.r CcOcfcot, ±^L7t^2H 

MBU;: <fc*Uf , ^-»<7)®iK<l«^ tttc^ L , 2 

[0055] Srfc, ±&Lfzmi&BmxiZ. JL-yN'— 9- 
JVi/^aA yMJJ 1 , U J 2 , UJ11, UJ12£x 
-A'-t;Py' 3 ^fyhUJ3t,L<(iUJ 1 3 09OR 
M^Eteaift^^^^, 016^-^Ml, M2, M 
1 1, Ml 2*5^^^^ 1 , N2, Nil, Nl 2£ 
fflV^^-ft^OV^T^BfltJt^, ^y'Nl, N2, 
Nil, N120fti? , 9t, 
0®SK/itlSSI&^«9f ^fflv^^, X dlzLXhX^. 
[0056] a-y\'-f;Py*3^yhUJ 1, U 
J2. UJlh UJ12Sii$t6fc»fc. 'J-7 

tf-aiJLrsij^^^fts^, T^^-AX-^o®iK^a: 

l, tfy-yi/B^-f^yi-yzm^x . j.-^- 
[0057] $4>tc iMttimtmmxa. n# y h 

Mttb'lzm^&XolzLXhX^ 
[0058] 

®$gtti£!i:3££-t2-*:£ife, 3 S*JK(7)®|k4"i:^ ljftt 

tMmt%&tti>iz^ msAt&xifiy^? hitzm 

hZt ifiX'% hcr>x\ W&t&mmiMtteimzXM: 
oZktfX'Z&. 

[Hi ] *mxv&iniimmizi%&uxv hsovo 

[02] *»Sl»!S(:«Sn,f7 h^'yh'co 

mmffifc* m-twmmx'b h . 

[H33 *fKBoJBlHStJB}BK:«4n#.y HAyHfc 

X'hh. 

[H4 ] *fMB<om i mmmiz&z n#~y h*> 
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[05 ]B5(a)ii, *ftW(r>-2mBmiz&&x3# 

•tm. 05 (b) «. x^mooiHiiKmoj^ssr^-r 

0T'£>l>« 

#>■§>. 

[08] *fBW^2SQSJgJBfc:ffi*ndf.y hA>K<o 
HK Hll &t 

uji, UJ2 3 gfijjgjL-A— ynv is a4 yb 

JS, JH. JM 0KW 
Dl, Dl 1 ilOl^ 
D2. Dl 2 fitHOi&ft 
D3. Dl 3 ttOHMs 

UJ1' . U J 2 ' . U J 3 . UJ1 L UJ12, U 
JIT . UJ12" . UJ13 2 g iJgi- /s'-Hf 

Bl, B 1 1 

M 1~M3. M 1 1~M 1 3 ^— 9 



cpi, cp2 ijvTyyy 
di mm. 

Tl.TT ,T2. T2" , Til, Til'. T 
12. T 1 2 ' ggjgfll 

MB1, MB2, MB1 1. MB12. &W)7z> v7 

BL1 S B L 1 ' . BL2, B L 2 ' . BL3, BL1 

1. BLll' , BL12. BL12' ^T'J^ 

Nl, N2. Nil, N12 

ZL Z2, Zll, Z12 mftffi 

RDK RD2, RD1 1, RD12 n^t^r^y? 

O-y b' 

SJl, S J l l 

JB 

JR1, JR2 ffl^^ 

NJK NJ1' . NJ2, N J 2 ' WSt®tt*5S 
DSl.DS2.DSr.DS2' 
U Dflgp 
UK1. UK2 

S 1 ~S 4 . SI' . S2' *i/±tb« 
HG1, HG2 
TNI. TN2 Wi 
SB 3ffi7X3y7 
KJ U5gW 
HJ 



[013 
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1sindzsin0y 




[16] 
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[07] 




H13 



[08] 




